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(54) KEW©*i&i3 a':tuy4>n^i^<om^^ 



(2) 



10-231317 



360V^-m*^(Ci£^iOa -:t U7 >f yM^tOigj^:^ 



[00011 
[0002] 

fcti^^^TfeS (Or gan ome tallies, 1 
4. 2627 (1995) ) „ tfz. ^^oAtChh'nh 

{iifii:>^hitx^^hi)K ;ifi^m\^Xa~:^vy >iy^n 

^^h^bimhtixy^^tc^^. tfz. ^uMz^msm. 
mm.'f-xhhi. 3, s-v^jT^i^^u^^-^yif 

W&Lfz^X3j>.m^%>m^flX\^htHAnz^yf. c 
hem. Int. Ed. Engl. . Vol33. 18 

77 (1994)), ;i<ni><n^m\^Xa-^uy ^y 

[0003] 

bTfv^j^^yt<m^t^h^^mm:m^'^x:i^'f- 
vym<m.^^'ifoimt. r)v^y^^y^^\,z^ 

y<ryxm^\t. mmm(r>iM<nm:^ir. m.Lfz 
a -:t\yy A ym.^^m^i^<nfm^^mk\z'th , % 



[0004] 

'^m.=^-im^\.fz)^^'j^2>^x\±^xi2^m^)Lr}v 
^/uryus-^A^t^jfetco. ^<tt>2^^£0ffl^ 
i)-h^hmm^y^. wmx'a-i^vy Ay^^ 

10 h3&«T'§l», 
[0005] 

mmrmmmm ^mix-mkwmzm^hy^&v^ 
Tti. m^\tw^ir^')r^yx\ty^y^r-}vm\zmi^ 

( 1 ) x'm>^fi.hmz3mrmMw^'k'^^^i:><n^ 

[0006] 
20 [>ftl] 

R 

I 



I I 

N N 



(1) 



[0007] {^*. Ati. -eil^niteLT. 
^WtTV^Ti>c3:v^^S^l-2 0(7)2fiSOs^fl:;4cS* 

30 HK5^ ( 1 ) t::t5ttS Ah L-C*i. 

-;H^«;tWf^>ni.. ii^tiAti^iai-6£or 

[0 0 08]HK^(1) \Z^\^XYiX^^^fthmck^ 
SStLTti, ^mi*^^2 06or/^^;i/S, i^^n 

i^'xf-;pr5/a^i^'r;k^;^T5yS. 

50 :tS. p-h'J/H-:t^tor'J-;l^:t^?E»^W^!> 



(3) 

3 

£7)d-^rM^fflV>ii>it^cOi±. 1. 3, 5-'^.^-9-tK 
uhVT'Jy. 1,3, 5~h0h]^a:^}]^}z)W\^^ 
tKn-1, 3, I, 4, 7-hUr 

1, 4, i-v^yr^i^^uj^y-chh. i. 3. 5 

-bU t Ko;>;Pb';W^4r-tbHn-l . 3. 5-MI 
Ti^'ytLTti. 1.3. 5-M;7x:i;l^^irhK 
n-1. 3. 1, 3, S-bUTU;!^ 10 

'^^^^^hKn-l, 3, 5-h«jrv^y. 1. 3. 5- 
hUt'::i/l^^-i^hh'o-l . 3, 5-hUr>f>. 
1, 3, 5-h'J^yi^Vl^^-tbHn-l, 3, 5- 
h'JTi^'y. .1.3. 5-hyi^7nA.^i^;PA.^-9- 
bKo-1. 3. 1. 3. 5-h'J- 

n-^=^i/';l^^^^bHo-l. 3. 5-V'jr>-'y, 

1.3, 5-bUi^:^n^yf-;W^^1?-bKD"l , 
3, 5-hUri^'>'. 1. 3, 
'^^■^-bFn-l. 3, 5-ht;r>'>. 1. 3, 5- 
MJ-n-y^;U^^-9-bHn-l. 3. 3~V')T-J 20 

1, 3. 5-Mi>fy:r^;i^^-9-bHo-i. 

3, 5-M)Ti^'y. 1, 3, 5-bu>f yrne;i^ 

:^-1^bHn-l, 3. 5-h')r'Jy. 1. 3, 5-h 
tJ-n-raeyP^^-tfbh'a-l. 3, 

1, 3, 5-M;x^7VA.;?r-»?-bKo-l. 3, 5 
-h'JTi^'y. 1, 3. 5-hU>^;^^^-9-bKn- 

1. 3, 5-h^)ri^ym^mfh:itt^X'^. i. 

4. T-hUbKaXr^l-bVP-l, 4. T-hUTifi^ 
^'ny^yi: UTti. 1.4. 7-f 'J ^x-;!^- 1 , 

4, 7-V')rif>'9uy^y^ 1, 4. T-hUT'J 30 
)V-\, 4, y-hUTifi^^'ny-^y. 1. 4, 7- 
Mlb':^;^-1, 4. 7- hUTIfi-^^ny^hy. 1. 
4, 7-^!J'<y>?;^~-l, 4. 7-hUrif>'^'ny 
^y, 1. 4. 7-f'J5/'^'nA.;^>';^-l. 4, 7- 
hijr-fx:?'ny^y. l. 4. 7-hU-n-^^i^ 

;i--i. 4. 7-M)r-ri^:5^ny^y. i. 4. 7- 
h'ji/^n'^y^/u-i, 4. 7-h'jr-r>'^'uy-f 

y, 1. 4. 7-bU-n-'<y^/U-l, 4. 7-h 
Ur-Tv-^J^ny^y. 1.4, 7-Mi-n-y^;^- 

1.4, 7-b'jr-r>':?Dy^y. i. 4. y-b*; 4o 
^vf^}V-i, 4, 7-^UT-ri^^^y-^y. i. 

4, 7-h>J>fyrntr;U-l. 4. 7-h'Jrifi^^' 
ny^hy. l, 4. 7-h>J -n-rnb/i^- l , 4. 
7-b'JTif>'^ny-^-y. 1, 4, 7-b'Jx^;P- 

1. 4. 7-hurifi^^ny-fy. i. 4. 7-ht; 

^^;l^-l. 4, 7-V'Jrif5/^'ny^y^$:WI. 

[0010] w^^K'j r ^ yt^ffifiLUvT^^'-ti^'^^Aay^ 

C^uJ:.mmt^ ^CO:^ (mt^Angew. Che 
m. Int. Ed. Engl. . 33, 1877(19 50 
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94) ) -C^m-^^LtifiX^t, mt\f. A:^<m^ 

jKursyfcTiefo-m^ (2) X'm>^tihf<^=J^ 
io. wkit^'JT^ymi^LtiJ^^'r'j^j^xki^xiM. 

[0011] MXn -■■(2) 

[0012] (^^'^ Ma>'\'-^x'^AXti:?nA^m? 

m^miyf. nW<^i^^J^<7>^^\,z\t\^5X'M. 
9viJ^<r>^^\,z\t\--exhh. =Srfcnti2tUiT*^ 
<r>i)mt. L < . i^-? n *52 Obi^^^t^tilS&cOXiH 

[0013] < 2 ) tci5t^r , ^^':^i^'»>A£7)^iDi|g[ 

tiOliDi3&*^>5|iST'fc'&**\ 3fjffi;&*mt<. :?nA(^ 
ittiO:6-^>6fiffiT;bS;&*\ 2fiS*-^4{iIf^m tl^^. W 
t^M^ti^ia 1 2 0 <ry^mr>mx-ih 0 . 

tLximmmf-. ^mm^. Mmm^^. ^^m^'i'. 

5y. TSK^3&w^>*i. mf^cwm. r-bb^b'j 
i^yyy. i^'ptf-zi/tUi^'y. x;<f'^^T5yb-'j 

yy. i^'^^^t-i^/UArSH. N-;<^;^;^;^Ar5 
h\ T-yy. -ha^y-b'y. xh^^f-zt-x-^ixy 
^-'T^y, i^'xf-zi^r^y, yrnb/ur^y. 
1^y^;^i^'i^71fy. enuny. e^y-yK >rs^ 
y-yi^*»w^fi,s. m^^^it^ttxii. tK. 

xj^^T^K X— r;U, -J^hy. T;^3— r;l^bK 

T-fex-h. xb^bKny^y. i^':t^-^y, i^'x^ 

-fi.. r-bfy. yf-;^x^;^^hy. ^^^y-zK x 
^y-;K r-bhryPxtH#**w^tLi.. yy^t;^ 

yf-yP7^xy^^;^hyr5h\ hyxf-;p:7^x7 

r^h. hyyf-;l^y:i-X7>f y:t^S^h\ hUxf-yl- 
:7:rx7 ^ y^*W^>ix^, ^I^^W^t^ifefc tX 

[ 0 0 1 4 ] U^^<^'J^J^it'^t LXii^<i~i^ 

^^yfl^Ti-ar-ti^fi^T^hi—h. ^<i-i^'^J^ (ill) 
(2. 2. 6, 6-Th^y-^/l^~3, 5-^r^yy 



(4) 

5 

^•r-h) . V (Ce Hs COCHCOCe H5 ) 3 . 
J^-^-J^M. (III)r-feT-b. f^i^-J^J^ (I1I)2-X 

^;ix^^rH(ryx-h. (iii)'<.>'yx-b. 

(III):^7T^-^. V (CHs COCHC 
OOCH3 )3 . iS^ 

(IV) tert-rh^i^K. :^nA {ni)r-fef-;ur 

h^-h, ^'DA (III) (2, 2, 6. 6-7"h^;<^ 
;l/-3, S-^r^^yy^r-f-h) , Cr (Ce H5 C 
OCHCOCe Hs ) 3 . 9UJx (II) r-feT--h. 
DA (Ill)r-fe-r-h. ^OA (III)2"X^;l^^-9- 
yx-h. ^'nA (llD'Oyx-h. ^nA (lll)-^ 
Cr (CH3 COCHCOOCH3)3 . 

JSfbdlD^'nA. JSibdl) ^nA. m^diD^n 

A. m^(II) ^UA. 3^^{III)^UA. H^fl: 
(II) ^'OA. 7'y^(III)^^aA. 7>y>ft:(II) 

A^*5^(fii>n5, 20 
C 0 0 1 6 ] i:^^, B^, U eSllig^V^i^ 

^fk-^fcLTti. VC l3 (pyr i d i ne) 3 . V 
CI3 (CHs CN) 3 . VC I3 (THF)3.VC 
I3 ( 1. 4-d i oxane ) 3 . VC I3 (Etz 
0)3.VCl3 (PPh3)3.VCl3 (thio 

p h e n e ) 3 mifimfhfih , ^'^om-m^^'^ 

»iefit7t^oA^^t LTti, CrC I3 (py 
ridine)3.CrCl2 (pyridin 
e)2.CrCl3 (CH3 CN) 3 , CrC I2 (C 30 
H3CN)2.CrCl3 (THF)3.CrCl 
2 (THF)2.CrCl3 (1.4-dioxan 
e)3 , CrCl2 (1, 4-dioxane)2 . C 
rCl3 (Et2 O) 3 . CrC I2 (EtzOz. 
CrCU (PPh3)3.CrCl2 (PP 
h3 )2 . CrCls (thiophene)3 . Cr 
CI2 (th i ophene) 2 . PhCrC I2 (T 
HF)3 . Ph2 CrCl (THF)3 . PhCrCl 
(THF) 2 . PhCrC I2 (1,4-dioxan 
e)3 . Mez CrCI (THF)3 . (MesSiC 40 
H2 ) 2 CrC 1 (THF) 3 mtf^mfi^ixh (*0Bffl 
#tcfcv^T. THFtirb^t h'a^^y. Ettixf- 

■T) . 

[0 0 173 #K:K>JT^>'t/N'^v»^AXti^nAjfc 

^^-^y. ^r^y. i^9u^^:^ymmmmm. 
^nm. ^y^y. b^i-xy. ^i^uymmm^ 

b^hKnt^y. 1. 4-i^':t=^-9-y. 1. 2->''^ 50 
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h^i/x^y^x— f;l^. -J^uu^^y^ ^aa 
T^;UA, Hi^^t^. 1, 2-'J9uux.^y. 9aa 
Ky'^£ym(r>^^y:3yyi\:Mitmmif^mf^ti^-¥. 
X^;1/X-t;K xh7hKn77y. xh^hh'Df 

7y, 1. 4->'';t^i^y. 1, 2-y^h^i^x^'y 

C 0 0 1 8 ] ^iji^ti^ET. i)^'O0Vi)>m^^h 

ntL^K ^m^\±^nxhX\i^i)K rfuzfymc^i^ 
^:^xmtL\>\ m^Tti^jT^ytmiiLtfz^'ii-'j^ 

AXti^ nAm*i. m^\mi¥t tX^ LX<6<0 

X. pMt,zx*)^mmt)-^^m-h:itfpx^^, m 
mt^^-^y. '^r^y. i^9vi^^^ym<r>mmmm 

10019} IM^coXoizLXnhtihm^^'JT^y 

^^mL^tM'-t-vT^Axti^DAmcoa**, ^w^iz 
iy^^xfmm^f^zMA.xmy'^hAhcoii. uit {uw^ 

'^>''^A-l. 3. 5-MJt Hnj?&;t't';PA.^r-9-hH 

3. S-hVTz^y.^itinD/^i-i^^A- 
1, 4, 7-hytHn;^f;Ut>-l, 4, 7-hVT 
ifi^^ny-^y, ^>ft (iii)^'nA-i. 3. 

t Kn;!5f;^h';l^^-<ft Kn-l , 3, 

y, i^^dlO^nA-l, 4. 7-h';t Knj!??;Pb' 

4, 7-h';rir>'^ny':hy, m (ID ^ 
oA-1. 3. 5-M;bFn^;Ub';l/^^-tfbb*n- 
1.3, 5-h'Jri^'y. iS-ft (II) ^nA-1. 4, 
7-hUbKa;!^;l'b';^-l, 4. 7-hyrif^^^D 

y^y^T'^,^. ;ico^Thmzntt^^^mmmt. 

bb'n-i, 3. 5-hyri^'y. ^'fb (HO^N'-^i^'T^ 
A-l. 3. 5-M;-ryrne;ws^r-9-bKD-i, 

3, S-hUTi^'y, ^fb (IlD^'aA-l , 3. 5- 

^«J^^;^^^r1^b^'o-l. 3, 5-hvri^y. u 
^bdiD^^nA-i, 3, 5-h'j>f yroe;u^^^^ 

bKn-1, 3, 5-hUri^'y. iS-fb (II) :^nA- 
1, 3, 5~hy^^/l^=^-tbKn-l, 3, 5-h 

'JTi^'y. ^^b (ID ^'nA-i. 3, 5-vu>fyr 

nf;WS3^HfbKn-l. 3, 5-b'Jryy. ->'^o 
n7i-/P:?PA-l , 3. 5-b»J;^f-;P'^^1?-bb' 
n-1, 3, 5-hUri^'y. >''^'nn7x::iyP:7aA 
-1, 3, 5-b»J-f vrnb-yl^^^-tbHa-l, 
3, S-bUrs^'y. ^nn7x-;l'^'nA-l, 3, 
5-h'J^f-;l^^-tbKn-l . 3, 

^nQ7x-;P:;'nA-l. 3. 5-f'J^y7*n 
t;l/^^H(?-bh'n-l , 3, S-hUTi^'y. i^'7x- 
ji'^au^aJ^-l, 3, 5-hU;<f-;l/^=^-9-bKP 
-1, 3, 5-MJrvy. i;^7x-;^^no^'DA- 
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1,3. 5-hy>f yrntr/p^^irt FD-1. 3. 

^'nni/'^^y|/:?'nA-l. 3. 5- 

bij>fyrne;p^^-+rt Hn-1, 3, 

^xj)Pi-J^^}V^uM>-l, 3. 5-H'J^f^;l^ 
^irth'n-l. 3, 5-M)Ti^>. ^nnt';^ (> 
y^f-yl/i/UyM^il-) ^'uA-i. 3. 
rnt:;W\:Sf-tt Kn-l. 3. S-V'JTi^'y. 
nb';^ (bU^^yPi^lf/M^/U) ^oA-1. 3. 5 
-MI^^;Wv^-9-tb'n-l, 3. S-h'Jrs^'v^ir 
t'T'?)^, 10 

[0020] ^^m^ztsux . ii^^^KU r s y 

[002 1] 
[^2] 




( 3 ) 



[0022] h'^ V^-;HSt7)M^^i: LTti. T/P^/U 

mm^n.W'^x:3yy^^^t'i)mfi^ii^. r^j 

;K^-h. bFohUX<3. S-i^';*^;^- 1 - 
b^y'J;^) Jj^l^-b. fcFnM)X(3. 5-t'X 

t KnhUX O-t-y^yP-l-e^yj;!^) jJ^P 30 

bFnhVx (3-:7x-;t'-i-tr5v"»J/U) 
ilfi^-h, bFohux (3, s-i^'^x-yp-i-tr 
^yy;U) .1?U-F. bKnh'J^i (3- (p-hU 
71-) -l-tr^yu^P) bb'nh'JX (3- 

(p-r-i^;^) -l-e^yj/P) .if^-F. bh'u 
bux (s-^fyrae^u-i-b^yifyi-) 

bFnh'jX (3->fyrab/U-4-yD^-l 
-e^yU/P) ;fCW-h. bHnhUX (3->ryrn 
e;i'-5-;^^;p-i-e^y';yp) bHo 
MIX (3. 5-i^'-<yrntr;p-i-e^yy;t') 40 

W-F. bh'nFLlX (3- (2-f'X-;P) -l-b" 
^yj/P) bKohUX (3-:^>r'<.yf-;t' 

-l-e^yU/I^) bh'nhUX (3- (F 

l^-b. bb'nb>jx (3";^i^f-;U-l-tf^yU 
yp).-i^l/-b. bKnhUx (3- (9-ryx>J;U) 

^*»-c*>tr^y-;i^603CmJX5fi[t3^^. #t;c 

[0 0 2 3] ^liXi^ObKnb'jX (l^^yj/P) ;Jfl- 50 
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-bti, y^n^A. -^b'j^A, ^y^M,m 

(4) 

[0024] R3 Sn ^ - (4) 

10 0 25} -cmh^fLhtm^m^^hiii, jje^s: 

(4) tciJV^T. 3fflc7)R*i5tcM-oT*.>Ti>J;<. tK 
Si^i^, Mny>'I^^X*i^lS[i-'2 0c7)r;P^;^ 

;«=5:i:^a:b-r. -IK^ (4 ) T'^^:)$n§xX^l:^ 
!||i^(7)v^<o*>S:«Rl^-r^t. b»J^f-y|/x:3(^. hU 
y^;l/XXS. bU7x-;UXXS, S^-y^^Pi^^nnx 
y^/PSx'^'Daxj^tS. i^^oaS/^r^x— ;l'XX 
S/c^nn^x-zl'XX:^. bU^'nnxj^^rt'*? 

w^t^.^. Ty^:::^^^mtLxii. yi^.mm'mm 

A. ^^yury^— '^A, ji^/ury^^'^A. >f yr 
nf;i^Ty^-^A. xi^^pry^-'>A. i^'^^/pr 

y^::^^A. V^yi/}VTy'^:=~'Ol^. huxf-yury 

xb^x^/pry^-'^A. xb^yf-zi^r 
y^::^^A, bUx^/Myrne/pry^-'^A. b 
y x^/i^^-yi^r y t ™^A^ir*^f ibti^ . 

[0 0261 b bob yx (b^yyyW) ^Kl^-bsEP'S' 
{it/:!V\'i-i;i>AXti^nA^*i. HR6^t3ii5t^O- 
(2) -ca^ii^.^'N'-ti^'^AiJtti^nA^^ 

bbnbyx (b-^yy^p) ^Kv-bJimiiiojt 

T'^^, Mtt^bbnbyx (b^yyyP) 4^^-b*f 

E^it^2fl5£o:5'nAigi4=&txbbabyx (e^yy 

;U) ;J<^-bi:^im*WC][t:t3fiI5i7)^nAmti. 

*aiMA£oai^ (#m¥9 - 3 18 8 0) ^tmnym 

[ 0 0 2 7 ] fi^* VN'^i;^A^^i: LTii. 

v-'^A (riDr-b^^i^r-bb-f-b. )<&v^Jx (hi) 

A.:^^:7;P:tnr-b^;l'r-bb-:b-b, J^-t'J^J^ (II 
I) (2, 2, 6, 6-xb^;<^>'l'-3. S-'sT^^y 
i^'^-f-b) , V (C6 HbCOCHCOC 
6 H5 )3 , J^i'-J^J^ (Iinr^rT-b. v'N'i-y^A 

(III) 2-x^;l^:^-9-yx-b. (IIIX 

yyx-b. J<i~i^^-u (iii)^:7r^-b. V (CH 
3 COCHCOOCH3 )3 ^ i^it iUD^^i-i^^M.^ 
m-ft {III)>'^'^i^'n?A. Hn^-ffcdlDAi-i^'^A. 
-ft {III)M'-?-i^''>A^*W^tl&. 
[0 0 28] if^U^^nA^b-^iBj^trti. ^^'OA 

(IV) te rt-yb^^-b. ^^nA {iior-fe^yi-r 
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7oix (III) (2, 2, 6. 
/U-S, S-'vr^yi^'it^-h) , Cr (Ce H5 C 
OCHCOCe Hs ) 3 . ^PA (II) T-fex-b. 
nA (lll)r-fer-h. ^X3J^ (Ill)2-xf-;l^^ir 
yxv-b, ^ni. (iliXyv'x-f. ^'oA(lII)-:h 

Cr (CH3 COCHCOOCH3)3 . 

A. mfl: (II) ^aA. (ill)^nA. B^it 

(II) ^'QA. y vit (III)^?'OA. 7 (II) 

i^'*>A>ft;^i:tTti. VC l3 (pyridine) 
3.VCI3 (CH3 CN) 3 . VC l3 (TH 
F)3.VCl3 ( 1 . 4-d i oxa ne ) 3 . VC 

l3 (Et20)3.VCl3 (PPh3)3.VCl 

3 (thiophene)3 W^f^ill** ttiftiO^ 

'fm-mt^im^tfz^ oAft^t vxa. c r 

Cl3 ( py r i d i n e ) 3. C rC 1 2 (pyri 
dine)2,CrCl3 ( CHs CN ) 3 . C r C I 
2 (CH3 CN) 2 . CrC I3 (THF)3.CrC 

I2 (THF)2.CrCl3 (1,4-dioxan 
e)3.CrCl2 ( 1 , 4 -d i ox a n e ) 2 . C 
rCl3 (Et2 O) 3 . C rC I2 (Et20)2, 
CrCl3 (PPh3 ) 3 . CrC I2 (PP 
ha )2 . CrCl3 (thiophene)3 . Cr 
CI2 ( th i ophene ) 2 . PhCrC Iz (T 
HF)3 . Ph2 CrCl (THF)3 . PhCrCl 

(THF) 2 . PhCrC 1 2 (1.4-dioxan 
e)3 .Me2 CrCI (THF)3 . (Mes SiC 
H2 ) 2 CrC 1 (THF) 3 ^*W^>tlS* 

[0 0 2 9] t b'nhUX (U5yy;P) iKW-bCOi^ 

iyUymc^^mmit^m. ^^an^J^^l^A. iS^^l^ 
y. B^itj^. ^nn^y-tfy. s/^^nn^y-tfy^ 
co^\ujfy^it^m. T^h^th'ny^y. 

i^:^^^y. i^'^f-;^*yPAr5b\ y;^^;^^;^ 

trn'jHy^co^NTnvytt@tt^||. T-thy. 
ypx^;p^hy. r-b:f7xyy^coyby?S. 

-Tjv. i^t^-^ymco^^ra h y^mtmmfpnt l 

[0030] 7 8x;*>^> 1 0 o-c. i^t 



(6) i^^^lO-231317 

1 0 

mm^^i-^t. aetm!r*>^>'^^i^'^Ax*±^n 

y. b;i/xy. ^Sfi^uy^t'^^^^f^^bRsl^fflv^^, 
L. :iti^r-Vy^}^ny^ycoXo^x.~r-fl^mmz 

mmtxw^^^'^h. ^mnimrx'^d(7)m 

[0031] ;i<OX 0 iZLX^i^tifz^^i-'J'OM.Xai^ 

t^/N'-fv-'^Aig^xti^oAm^^^^tti*. 

UMtLX\X. ^^^UUf-^^A. y^;I/U^^A, ^-f 
ypv^^i^^^A^nS b\ 7x— ;H;^^A. 7x— 
-e^^^^'^AT'nSF. '<.yi^Vl/'7^^i^n'A:5'n'J 
h\ b!;y^;Wr;P5-»>AcoJ:^^:l^. 2^6. 

1 3i^^M£0^Jgryi-=^/^. r5^u=^r;P. ^sttiru- 

20 [0032] ^N'^y^A^Xti^'oAmfc^m^ 
■fb^t^o^i. T^b^tKny^y^x^-r/l^ 

2 4imxh^. ^fzm^^iz. Kr^i^'^^Ai/di 
n AmtciifiT'^ ^ i ^ ^mi^«Wtfl:-^?:« 

^iirS i: . Wk^x3A^<;)imi)-m±.-r^^X^t t 

30 M'm^it'^tLxii. mmn^^it-^m^ 

=5:t^yi;yiU»>mtv\ 
[0033]^J6$IT^, m^ig^fe-r^fc. 

i^^Lrzm^tm.^imf^t Lxm^(ox\ :^fii>z^\ 
it^y-ify. h;pxy. ^->uy^j:t'cnd^^mmitjm 

^Mtx^a^^MML. r^iLTsij^j^^^^-r^. r 

Tb^tb'ny^y^rh'tc^^^-ttT^^^i^:-?.. S 

[0034] ^^M\.zt5\^xmmmmizm^^^coum 
tv^tKPb»jx (e^yj^p) ^Ki^-b^^tf^i-s/' 

-h] rJS^^y^'^>'''>ATHF|gf^c. [bKaMJX 

(3. s-i^'y^/i^-i-e^ru;!/) 

^tK:hi/'»>ATHFM«c. [fc h'nh UX ( 3 - 1 
f-zP-l-f^VU/l') ;KWh] Hi^'fb'^'-^x'^AT 
HFm, [tHaN'jX(3, yrat;!/- 
1 -e7>^'j7P) ZllMily^-tv-'^ATHFlg 

50 mh:(oxo^j:mm^^ij^m}mfi^ti^. 



1 1 

[0 0 3 51 iJt, mm^^oj^m^tLxii. ^m. 

!;;!.) .-KU-b] riS-fkiJ'oA (THF) [bK 
f] -^-fL^Di. (THF) [tKnhUxO 
A(THF)m. [hKnh>jX(3. S-i^MVT* 

HF)m. [fcb'nMix (tr^yu^P) 

i^^^'ni^ (THF) [tKah'jXO, 5- 

HF)m. [t KnhUX 

S-fh^nA (THF) [b 

Fnhy;^(3. 5~i^Myrne;P"i-e^yD 

;J<U-h] igfl::7nA (THF) bKnh'J 

.-Klx^b (2, 6-x^^;U7x:i;W5H)iS^k 
^j'nAm. bb'nb'jx (b^y>J;u) 
(2. 6-xMyTnbr/l'7x-;P'f 5 h') i^fb^nA 

bKPb'jx(3, s-s/^^^/p-i-b^yi; 
HoHyx(3, s-i^'^f-zi^-i-b^yu/i^) ^-Kix 

(3, S-i^'^^/l'-l-e^yU/U) ;KL--h (2, 

h>jx(3. 5-x><^;^-l-b^y'J;^) ;f'w-b 
(2, yyob;t':7xr:;M ^ H) ig^h^nA 

C 0 0 3 6 ] r;u=^;i^^^oi>cot urti, [ b Fn 
hUX (b^yy;l/) .1^1/- F] i;^^;|.^nA {TH 
F)m. [bFnFUX (3, S-i^'^^;^-!-^ 
^yj/l-) :i<W-F] i/'^^^l-^nA (THF) 
[bFoF'jX (b^yj/P) #W-F] S/^f-;P^n 
A {4-y^-^;i'rsyb'ji^'y) [bFoFD 

X(3. S-i^'^^y^-l-b^yyy^) ;fCU-F] 

[0037J <yyyl^^'^Oi>iOfcLT«. [bFn 
FUX (b^yj/U) ^KL—F] i^'^yS/'^P^'OA (T 
HF)m, [bFnF'JX(3, S-v-'^f-yU-l- 
b^yy;p) jj^iz-F] i^'^yi^;l.^nA (THF)|g 
[bFnFUX (b^yU;P) F] i^'O-i^' 
;^^nA (4-i^'^^;Pr5ybt;>-'>') [bF 
nF'Jx(3, S-i^'^^ylz-l-b^yj/P) d^W- 
F] s/^y5;=;^^oA (4->''^^;ur5yb»;>''>') 
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1 2 

r;^5::^^A{b^i: LTti. T^HK^ ( 5 ) Tlfeb 
[0038] 

Ri . Al (OR2 ) n Hp Xq - (5) 

[0 0 39] (^tf. Ar/^R^ ti. mzm.tx. 
xw^^yym^^mh^. m. n. p. qti-ett 

^il0<m^3. 0gn<3. 0^p<3. 0^q<3 
-C. 3&>^m + n + p + q = 3r*l»m^^-r, if^t 
10 <tim, n. p. qJi^ixmi- 5^mg3. O^n 

[0040] Tfl^^fl^TJi^^^^J^it-^t LTti. F 

i;p«^/i-r;^$-»>A. Fyx^;pr;p$-*>A. FU 
y y^/i^r^u 5 a^o J: d ^ f u r;u^7Pr;p s - 

^A^y^nUF. xf-;Ur/P^-'>A-feX^^PUF 
=5:hW/P^yUr;^S-^A (-bX^) y>7-f F, i^'x 
f-^l^r^t- AX F^v-F. >''x^;Pr;P$ -'^Ab 
20 F U F=5r t'cOJ: d t:: F U T;W^;Pr/US AcoT^P^f 

a. ?kmig^^:t'tcSm$ii/::T;i-^r;^r;P5-*>A^t 
'^t>Mv^^ixS, T^u^yur^L'S-'^A'fE-^timS 

[0041] *^J-C*i. JJ^cO^N'^v^AmXti^' 

n Am t r/i^^i\^r)v s A^rt;^ t com^^^i^ 

mmbvxitris^y. ^y^y. 3-:A^}V^y^ 
y. ^^^y. ^r^y. 2-^f-;w^^^?->'. 

ypxy. ^i^i/y. x^;w<.y-bfy. p^^-^uy. t'F 
^•jy^^#^^S. ^nn*;PA, 

i/'^nnx^y. FU:?nnx^' 
y. xF7^onx:$^y^<7)||:KyNnyy-ft:^fl:?KS. 
^ nn<y-b'y . uu^y^y^^\uyy^m 

uy^y^mmt-t^^thx^^. mm^mm-t^<: 

40 i-i^^J^^P^Xii^ n Amti. mm 1 V hMz-o 
^.jl^i. 0x10-7-0. 5^;k iJ* t<tii. 
0x10-6-0. 2^y^^0OT'CMl>^^>i^^. l^tCl. 
OX 10-5-0. 0 5^;l'£0«'Cfflv^5co*WiiL 

v\ ^/c, T/i^^^i^ryps-^A^^u. ^mmi 

t/Wcot^M^O. 0 5^}Umim^^ti)K 0. l^/I^ 

m:fflv^stfo*?if * 1 1\ ^co±}mm^ i . o x i o 

[0042] nm\^m=fm\^i)^^^'>mm^^ 
^^LT*'^-Sftiisxtir^^y'ttc7)4tT>^^b^S:R^e 

50 ^t1't-»t^tMllvS&&^!fiI±^^^0TiJiLV\ 



(8) 

13 

^mit^mtt<. '^y^'7;u^n7x-/l^$':& 

T*ib'J7x-;P;^^^. hUx (^y^^/i^^n^x 

Tb57x::^/U;n^-h'^h'J^A, xh77x-;P;j^ 
i^— 7^b7=^J^ (^y^7;U5j-n7x— 
ju) ;inu-h^^J^J>.. T-hy=^x {^y^yfV^uy 

:tn7x-;l^) •rh^7x::iyl/;J<l/ 
-hMi^;K xb7^x e^.y^^yl'itn^x";!/) 
^Iz-hMlf-yU. f-Vy^X (^y:5'77P:tn7x- 

^7;l/:tn7x»;l') ^l—h h 'Jx^;prv^-'>A 
^*^W^>ii§. 20 
[0 04 33 ^/l^^cO;n»>S^-^tO^'^. MIX 
y:^7yP:tn7x-7l') xb7^X (^V^'^ 

x^/l'7x-;U) ^KU-h;^fU^is. xh7^x (^y 
^7x:i;P7x::i;P) h^hU^A. 'rh7=^rX 
(^y^7x-;U7x:i7l^) ;}fV-fy-^^A, 7"h7 
7x-;l..t:U'-hM;^;K 7"h7^X (^y^7x- 
;l'7x-;P) iKP-NhU^/K xb7^X (^y:5'7 
;Wrrn7x::i;W7x-7P) hi^'^^^PT-U-^ 
ix. xh7^X (^y5'7;P:tn7x— 7P7x::i7P) j3< 
V-Vh yxf-;l^ryt-^i^^i:'i&MV^^i7)36Wi L 30 

[0044] ^iih<n^^^mit-^^i. ^x^i^m^ 

^EIgf*cityu^Oo. OOl^MXb. Ittco. 0 1 
^yH^iUtmv^^iO^OWiLt^, ^iOJilSta^l. ox 
10* ^iVThh. 

{00A5\u^mm(r>a-itvy^yhLX\t3i^v 
y. T-nt^py. yxy?a^t'ffiSOi>£05rM».^-&^i: 40 

^^0-2 5 or:, 5 0kg/cm2 •c^T;biX 

R>bjagU^?^t<*iO-2 0 0t:. #(30-15 
OrTS>5. ^7t^ffi:»3til00kg/cm2 J^IW 

^^^<7y\ yfixX^'^ 3 ^ t tn-t h o 50 
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[0046] 

m<rmm\zw^^iih%>(ryx\ifj:\\ 

[0047] ^mmco^fig ; ^wm^<ry^mi-f^x 

^ff£7)r;Urfy#ffl^T-e^T=5r'^:^o 

iilt (III)^^'i-i^'»>A-l, 3. S-MJ-f yrne/P 

>^v^1^t^'^-l. 3, 5-b>jr>-'y (mA) co^ 

^;rb7tHn77yi5mUc. Hi^^l:>'^'-^>''^A 
xb7fcK077y^f'|c (VC l3 (THF)3)78 
9mg(2. \mmo\)^nt.^h\iZ:iiO,Zl, 

3, 5-^u>^y7*ot:y^Aw^1^t Ka-1. 3, 5- 

hVTz^yO. 75ml (3. 3mmo I ) 5rJpi.3t. 
/l^X— r;U-Ca?^ t r , ^m^f^iOMlEc^i*: 7 2 7m 

g (iR$9 3%) ^^y::, 

[0048] IR(Nujol//Csl) 1420, 1 
400, 1300, 1 210. 1 175, 1 1 50, 1 
095, 1060, 1005, 980, 960. 72 
5. 550, 325c m-i 

[0049]i^ft(III)^'nA-l. 3. 5-hy-fV 
roeyl^^rirhKa-l. 3, 5-hVTi^y 

B) £7>^fi^;HiS^t^'nAxh5hH077yMflc(C 
rCl3 (THF)3 ) ^fflV^y::J.:Wi. mACO^^ 

fci^m^tr. ^^*coMietfoigflc&9 8%£OOT-c 

[0050] IR(Nujol/Csl) 1420, 1 
410, 1300, 1210. 1 170. 1 150. 1 
090. 1060. 1010, 940, 730. 56 
0, 380, 340cm-i 
[0051]iSfl:(II) ^n^-l, 3. 
rne;Ws^ifhKn-l, 3. 5-NUrxy(m 

C) £7)^^:Z:ig'ft:^nATh7bKo77ym (C 
rCl2 <THF)3 ) ^m^-^tim^t. ^WAcry^^ 
tmmizLX. ^ic^^*^o^:^fe«^*c7)^Bom$r3 
4%£?5lR$T#7^vr. 

[0052] IRCNujol/C si) 3350. 1 
600. 1400. 1300. 1200, 1 170. 1 
1 50. 1 085, 1060, 1000. 925, 56 
0, 380, 330c m-i 

[0 0 53] i^'^nn7x-;^:5'nA-l. 3. 5-h 

'j^f-yi^^-^th'n-i. 3. 5-h'jri^'y(m 

D ) £0^^ ; Th7t HD77y4 Om 1 {Zi^it (HI) 

:;?nAxh7tKn77ym(CrCi3 (thf) 
3 ) 3. 2 5g (8. 7mino 1 ) ^Mt. ^Itlizy 
—}V^if^i^^h.^vt $ K 8 . 7 mm o 1 ^-^tfr b 7 
tKn77y^8. 7mlS:-l 5*'CTlini.y::. 
T-^ra^L;tiO:^-l 5t:(C?&a]L. 1. 4-^^:^ 

iry 1 2m 1 ^t^txm^x^Kz-mmx.fz. tt^^ 



1 5 

%) ^nti. 

[0 0 54] 18-1 2 l-C i^m) . 

IR (Nu j o 1/NaC 1 ) 3050, 1420, 1 
345. 1300, 1260. 1 180. 1020. 9 
20, 860. 730. 700cm-i 
C:£7)$^'^nn7x-^P^'nAO|s:^l^ttTl. 3. 
5_|,ij^^y^^::^-t;^t Kn-1. 3. 5 " h U T X V 

IR (Nu j o 1/Cs 1 ) 3050. 1 560. 14 
20, 1270. 1 185. 1 120, 1090. 10 
20. 1010, 940. 930. 735. 71 5. 5 

1 5, 500. 465, 375cm-i 

[00 5 53 i^'^np:?jt—V^^'oA-l. 3, 5-h 
U>f yrnfyWv^1?-tKa-l. 3, 

(mE)£7)^fi£; 1, 3. 5-h>;^f-;I^^^?-hh' 
n-1, 3, 5-Vyri^>£Oftt)0t3l, 3, 5-h 
U>fyrntr;l^^r^ft h'n-l. 3. 

IR (Nu j o 1/Cs 1 ) 3040, 1 560. 14 
10. 1390, 1330, 1290, 1260. 12 
00. 1160, 1 140. 1 100, 1040, 10 
20. 1000, 950. 925. 800, 725. 7 
00. 540, 460, 340c m-i 
[0056] [bh'aMIX(3. 5-x>cf-;u-i- 

uy^y) (Igf^cF) c?>^^;7^h5tKny^y4 0 
mltlJIg^b'N'^i^'^i. (110 5 7 0. 9mg(l. 53 
mmo 1 ) ^:!lP;c, iJCV^T';;!? »J »>Ab Kn b U X (3. 
5-i^'^f-;l'-l-f ^V'J;P) 5fvW-M. 5 3min 

0 1 ^-^Oxh^t h'n77>^?S?K3. Iml^Ml 

tz. m.^T-^nLti(7)i:>mmt:'^^t. i o 

m 1 60x-x/UT3lt#Ly::<?)^2 Om 1 (OU^^X^y 

uyyy-^^^y^^mm-^n^^^^x. mi(D 
m^o^\^'m^<mm.mm33. 5mg (iR$ 

2 2%) ^Wz. 

[0 0 5 7] m^2 9 2-2 9 5'C (^M. ^ffiE) , 

1 R (Nu j o 1/Cs 1 ) 2540, 1580, 15 
40, 1450, 1420. 1390, 1370, 12 
90, 1200. 1 1 55, 1070, 1050, 10 
30, 985, 920. 880, 860, 820. 80 
0, 790, 750, 700, 680. 480, 45 
0, 400, 380, 350. 310, 290cm-i 
[0058] [hKohUX(3, 5->''^^;P-l- 
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1 6 

yy) (|g<*:G) fiO^^:7"f5tHa7^y9 0ml 
\iZ.mt9uJ>. {\\\)23 1. 0mg{0. 62mmo 
I) ^riai.. <)CV>r;5r'J»>AtKnV'JX (3. 5-i^' 
^^;l/-l-e^y«;;^) ^^U-VO. 6 2mmol$: 
^tST-VytYuyyymmi- 2Am\^ntfz. 

y\z Yuyyy-^^^ym^mUt-^W^^^^^X. 
mt(^>mi(mm^Bl^S. 5mg (JR$48%) 

10 

[0059] Si^25 1-2 52. 5T: (^M, *M 
jE) ; 

I R (Nu j o l/C s 1 ) 2540, 1540, 14 
15. 1365, 1200, 1 180, 1065. 10 
20. 860. 810, 790, 690, 650, 48 
0, 380, 340. 310cm-i 

[0060] [tb'Dhtjx(3, 5-i^'^f-;^-i- 

y) {m^n) ay^}^;^Vyt.\^uyyy\3m\\,z 
20 i^'ft:?'nA (ID 28 1- 6mg (2. 29mmo 1 ) 
^JPi.. i5:v^'r';ifll^Atb'nhUX (3, 3-'J^i~ 
/l^-l-e^V^'JyU) •^^\y—V2. 2 9mmol^#tr 
xh^tb'n7^y@m?ft4. emi^Mttz.mm: 

-^m^Lfz<n-hmm^^^L. nm i o m i c^=^ 
'tyxw^LtL<D-hA Om 1 (7y^^i~\^yxm^L 
fz. U^i~Vy^^t:L^ nm^y-Vy\:.Yny^y 

fe£0ifeB«att^*29 3. 3mg (iR¥24%) ^%t:, 
[0061]M^>300X;: 
30 IR(Nujol/Csl)3105.2540, 15 
45, 1450, 1415, 1200, 1070, 10 
50, 985, 900, 860, 815, 780, 74 
0, 695. 650, 480. 420, 395. 320 
c m"i 

[0062] [th'nhUX(3, 5-i^'p(f-yP- 1 - 

rsyi^'Ji^'V) (mi)i7>^^;rh7hKn77 
y5mltC:mG79. 7mg(0. 16minol)$: 

twtrd:^^x:Lfi^A-'-J^^)vr^jy^^)i^yo. i 

40 6mmo I ^^tfxb^t Kn^^y^O. 3 2m I 

^ntti. mSiX-wmLfz(7>%-is^\z^^L. 

;^-^;Uij^i>AO. 3 2mmo 1 ^^OX-7">P^?tt 
0. 3 0in l^JP;t/::, - 7 8X:T'3 O^^UcO 

i^^mzML. -mmLfz, mmm^L. 

Om\(Dh)Vx,yX'm^Lfz, V;^xy^®i 
^xh7b Hn7^y-x-x;PM-^^?By&>^SI£^H$ 
It-S. ; 1 1:: J: "9 . Mie(7)mc0^fet7>feH^H3 2 . 5 m g 
(JiX^4 0%) ^mi. 

[0063]1L^23 5-236X: (^S. *ffliE) ; 
50 I R (Nu j o l/C s 1 ) 2 5 1 0, 1610, 15 



(10) 
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40. 1445. 1415, 1225. 1200. 1 1 
1 5. 1065. 1040. 1020. 980. 95 
0, 850. 810, 775. 695. 655. 62 

0. 535, 470c m-i 

[0064] [fcKDbyx(3, 5-y;<f-yl--l- 

^f-yp-i-e^yj/i^) j^w-h] ZLWc^vij^ {-r 

b7t b'n7^>') m285. Img (0. 58mm 

0 1 ) Sr20ml cOxh^t Kn7^y(CjD;c^* <^l> 
XZ.fl\iZA-iy^^)VT^J'^'')l^yi \. Omg 

(0. 58mmo 1 ) ^MtL. M?Sr-*^W Lit . ^ 
tl^-7 8T:t?^a]t. ^yV)V-^'/^iy'0h.9^'^) Y 

1. 1 6mmo 1 ^#OX-x;l'^2, 3 2ml^jD 

tft. -7 8r-c3 0^Jim«^t^o*>^iatMt. ^ 
^>tc-=^ffUc. <»:v^-c;iici, 4-i^'^=^i^y 

2. 0ml5:jD;t. ^^tc^iStWL:'::. 

1 54. 4mg (IK$40%) 

[0065] il^282-285'C (tJi-M. *lijE) : 



1 8 



IR (Nu j o 1/Cs 1 ) 2540, 1620, 15 
45. 1490, 1450. 1420, 1290, 12 
40, 1205, 1 1 20. 1070, 1050, 10 
20. 980, 950. 880. 860. 820, 79 
0. 765, 750, 700. 650, 600, 54 
0, 480. 430, 290cni-i 
[0066]^^1-'14 

^yu^nyx™;^) ^^Scoh/1/xy^^Jnx.r, 2 

^y^-tciO^^ftJt, $5^5:^11;:^-^. ^±5. ^ 
itctsv^T^lb^iis ^^^S^b^^»Uc^ti 

20 b yx^;ur;^$-^Ai7)Miii^^*-^>fi^t/c, 

[0067] 
[^1] 
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